The objective of the study is to examine the impact of free trade agreements (FTA) with agricultural trade flow in general and dairy, vegetable, live animals, meat and sugar in particular. To achieve the objective the paper employs gravity model through compiling panel data. The study focuses on selected North African countries (Algeria, Egypt, Morocco and Tunisia) as reporting countries and the rest of the world as partner countries. Accordingly, the study finds that being a member of trade agreement (FTA) is positively associated with aggregate agricultural trade flow. In fact, trade agreement could increase agricultural trade flow by around 39 percent in trade volume (USD). Further, the study finds the potential of trade creation. In fact, the trade agreement with EU created a market for former Soviet countries (Latvia and Lithuania). Notably, due to the trade accord, the countries start exporting commodities such dairy and vegetable products. However, despite the results, the disaggregate agriculture fails to have a similar association. For instance, vegetable trade flow is positively influenced by FTA while live animals trade is affected negatively by FTA. Therefore, it requires vigilance when making a conclusion regarding the effect of FTA on disaggregates agriculture trade flow.
Introduction
There have been several types of research regarding the effect of trade agreement (TA) on the economy. More specially, the previous study includes the TAs effect on the volume of trade, economic growth, well-being, foreign directed investment (FDI), environment, prices, industries, and agriculture sector. However, the debate on the effect of a trade agreement to the economy remains controversial. In fact, the finding seems to differ based on the studies use of methodology, data, region and countries, and commodities considered. For instance, the impact of the trade agreement on agriculture differs depending the area and countries (Svatoš et al., 2014; Smutka, and Burianová, 2013) . Therefore, the impact of the trade agreement on agriculture receives considerable attention in the case of developing countries. Developing countries are concerned because they heavily depend on agriculture, and developed countries tend to protect the agriculture sector (Svatoš et al., 2010; Svatoš and Smutka, 2009 ) through subsidy and import barriers (Hoekman and Olarreaga, 2004) .
Hence, taking into account the prominent of the agriculture sector in creating employment, input to other industries, and saving and generating foreign currency, many developing countries used to protect their agriculture sector through high tariff. Consequently, exploring the impact of trade agreements on both exports and imports of agriculture is vital. However, surprisingly the area is relatively unexplored, despite the relevance of the issue to low-income countries.
Therefore, this paper aspires to add an input, to this relatively unexplored empirical literature. Accordingly, the research is conducted with the objective of providing a policy input to policy and decision maker through identifying the causal effect of trade agreement and agriculture. Further, the paper aims to contribute to the existing empirical literature through examining the effect of the trade agreement on the agricultural
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exports and imports of Algeria, Egypt, Morocco, and Tunisia. The selection of the countries is based on the relevance of agriculture sector to their respective economy and the fact that this study is relatively unexplored in the region make it a valuable addition to the literature. Additionally, the similarity of countries in culture, religion, language, and geography make them a natural control and treatment countries in examining the effect of trade policy.
The next section discusses the key theoretical and empirical issues in the influence of the trade agreement on some macroeconomic variables and agriculture trade flow. Next to the practical and theoretic issues, gravity model specification and data will be discussed. Following methodology and data, the empirical result from gravity model will be analysed. In the last section, policy implication and conclusions will be discussed.
Review of literature
There are several empirical papers trying to examine the effect of trade agreement. One from them is (Grant and Lamber, 2008 ) using modified gravity model examines the effect of regional trade agreements (RTA) on agricultural trade flow. Unlike the traditional gravity studies, which applies aggregate data, in this study the authors take separate data for agriculture and non-agriculture trade flow, conceding the effect could be different based on the type of products. Accordingly, the authors examine if trade agreement increases agricultural trade flow more than non-agricultural products. Further, the study examines whether phases in the RTA agreement have a significant impact. The ex-post finding shows that there is an evidence confirming trade-flow of agriculture increasing more than non-agriculture. Further, it is evident it could take several years for a trade agreement to take an effect on agricultural trade flow.
In a similar vein, (Sun and Reed 2010) through employing both Poisson Pseudo-MaximumLikelihood (PPML) and gravity model they examine the effect of free trade agreements (FTA) on agriculture. Particularly, the study focuses on trade creation and diversion in response to trade agreements (FTA). In the outset, the paper finds that PPML estimation gives a different result to OLS estimation. Notably, when the zero trade is taken into the study the finding from PPML fundamentally differ from OLS. Accordingly, the study finds that free trade agreements (FTA) such as ASEANChina, EU-15, EU-25, and SADC increased agricultural trade among member countries. More specifically, EU-15 increases agricultural trade among members through diversion of trade while in the SADC it increases through trade creation. In fact, in the case of SADC non-member countries were also beneficial from the trade agreement. On a contrary, NAFTA created trade diversion only. For that matter, NAFTA failed to establish trade.
Similar to Sun and Reed (2010) , Koo et al. (2006) take trade agreements such as the Caribbean community and common market (CARICOM), EU-15, the southern common market (MERCOSUR), and the North American free trade agreement (NAFTA), examine the effect of trade agreements on agricultural trade. However, uniquely from the previous papers, the authors study the externality of the trade agreements as well. More specifically, the study examines the diversion effect of the trade agreement to non-members as well. The diversion is studied through employing dummy variables. Accordingly, the finding shows that on one hand NAFTA failed to have a significant effect in increasing agricultural trade flow between members. On other hands, the agricultural trade diversion from non-member countries into member countries is insignificant. The possible explanation, for the insignificance of the NAFTA, is that the countries have already an established trade flow because of the proximity. The non-existence of diversion effect shows that non-members countries may not be affected by trade agreements.
Lambert
and McKoy (2009), admitting non-existence of the effect of sectoral analysis on agriculture, examine the effect of PTA on agriculture and food products. To achieve the objective, the paper employs gravity model and both inter-bloc and extra-bloc agricultural trade. Accordingly, the study shows that intra-bloc agricultural trade increasing due to a preferential trade agreement (PTA). This finding confirms that PTA results in a creation of trade among signatory countries. However, the result also confirms that it results in trade diversion from extra-bloc to intra-bloc countries. The diversion is particularly prevalent in developing countries.
In another seminal paper (Anderson and Valenzuela, 2007) Medvedev (2006) in his article studies the effect of preferential trade agreements (PTA) on the trade flow of member countries. To achieve the objective, the author employs world trade matrix and detailed enforced preferential trade agreements (PTA).
In compiling the essential database, the author considers trade pattern between PTA countries is a weak measure of preferential trade. In fact, using gravity model and total trade to estimate the effect of PTA on Trade flow between signatory countries will result in a biased PTA coefficient. More specifically, the coefficient would be downward biased. Therefore, the author aspires to solve the problem through using world trade matrix and detailed enforced preferential trade agreements (PTA). Accordingly, the author finds the aggregate trade agreements have a significant effect on trade flow. However, the marginal impact of trade agreements differs. For instance, the impact of south-south preferential trade agreements is more than north-south preferential trade agreements. Further, the finding shows that the north-north agreement to have affecting significantly.
Another important article by Miljkovic and Shaik, (2010) estimate the impact of trade openness on technical efficiency of agriculture sector in the US. The study is conducted using stochastic frontier analysis (SFA). The finding shows that trade openness fails to influence the technical efficiency of the agriculture sector in the US significantly. Further, there is no difference even after dividing the trade openness into the share of export and import. The finding means that importing agricultural commodities after removing some tariff barriers fails to boost the agriculture productivity in the US. Similarly, an export increase due to fewer restrictions in trading countries fails to improve the technical efficient of agriculture in the US. Therefore, the trade openness does not have a positive effect on the technical efficiency of the agriculture sector.
In more particular and relevant article, Aghrout (2007) examines the impact of a bilateral trade agreement. More specifically, the author examines Algerian trade association agreement with European Union (EU). The finding shows that the new partnership agreement results in eliminating the preferential status of Algeria with European countries (EU). However, Algeria remains to benefit from the trade agreement for the export items. Last but not least, the author also examines the potential effect of the trade agreement on foreign directed investment (FDI) flow into Algeria. Accordingly, the result shows that the effect is minimal. The potential effect is that the agreement affects the FDI slightly, and this is also in line with the general FDI flow into the region.
Trade structure of selected countries
As we can observe in the figure below the main export and import commodities of Algeria includes machinery, agriculture, and petroleum. Particularly, from 2000 onwards the trade flow increases. Similarly, to the previous North African countries,
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Source: Authors own stata plot [43] (Figure 4 ).
Materials and methods

Methods
According to the gravity model, the pattern of trade among nations is determined primarily by distance and economic size of trading countries. The model stipulates that countries with large economy are likely to produce, consume and export more. These countries will be able to generate more revenue and spending it by importing other commodities. Further, the model assumes geographical location between countries have an impact on both cost of export and import. The basic gravity model assumes only economy size and distance between countries determine trade.
After some refinements and extensions, the gravity model is heavily used in studying the effect of trade agreements. Further, empirically it is proven to be useful in identifying the effect of trade agreements on agricultural trade, economic growth, foreign directed investment, human development, price stability, employment, women's decision making power and so on. Therefore, following works of Anderson (1979) , Deardorff (1998) For analytical reason, we have presented some basic statistical summaries we have used in our study. In the table below, we have included the mean value, standard deviation, minimum and maximum value of the variables. Last but not least, we incorporated the number of observations we include in the study (Table 2) .
Results and discussion
In this section, we will present the set of estimations we made to examine the impact of free trade agreement on agricultural trade flow. The estimation is made for both aggregate and disaggregated agricultural trade flow and trade agreements. First, we will examine the implication aggregate free trade agreement trade agreement (FTA) on Agriculture in general and particularly on dairy, vegetable, live animal, meat, and sugar.
As can be observed from the regression results, we can see several interesting and valuable result in Table 3 . Taking the gross domestic product (GDP) terms first, we see both reporter and partner country GDP are positively affecting the agricultural trade flow between North African countries and the rest of the world. More specifically, everything remaining the same as reporter state GDP increases by 1 percent, the agricultural trade flow increases by approximately 0.965 percent. Similarly, as the partner country GDP increases by 1 percent the agricultural trade flow between reporter and partner country increases by about 0.532 percent. The difference in the magnitude is expected, taking into account the level of protection the North African countries (reporting countries) have to non-members. On the other hand, the partner countries have both lesser protection and trade agreements with several countries. Last but not least, the GDP coefficients for both cases are statistically significant. In fact, the P-values are below 0.001 and it is indicated by three stars.
The second import result is the impact of distance in influencing the agricultural trade between reporting and partner countries. In line with our expectation, everything remaining constant as the distance between reporting and partner countries increase the agricultural trade between the countries is negatively affected. However, the magnitude is weaker. For instance, everything remains the same as the distance between reporting and partner countries increases by 1000 kilometer Source: Authors own estimation [45]
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Note: t statistics in parentheses, * p<0.05, ** p<0.01, *** p<0.001. Source: author's own estimation using stata Table 3 . Aggregate trade agreement effect on agriculture and selected variables.
agricultural trade decreases by only 0.0567 percent. Despite the magnitude being weak, the result is both statistically significant and coherent with the trade theories. Although, it requires further research one can give credit to globalization and technology in reducing transportation costs and reducing the importance of distance in agriculture trade.
The other historical and social variable influencing trade pattern is having common colonial tie and language. In line with previous research results both have a positive effect on agricultural trade flow between reporting and partner countries. For instance, citrus Paribas having similar colonial tie increases the trade flow by approximately 2.134 percent as compared to partner country without a colonial tie. Further, having the same language increases the trade flow by around 0.27 percent. Both results are statistically significant, and the P-value is below 0.001.
The last but, valuable result is the effect of the trade agreement on the aggregate agriculture and disaggregated agricultural trade flow. The result for aggregate agriculture shows that everything remaining constant free trade agreement between reporter and partner countries increases the trade flow by approximately 39.1 percent. The result is both coherent with our expectation and statistically significant. In fact, similar to our previous coefficients it has a p-value of less than 0.001.
To capture the specific effect of FTA on agriculture, we have estimated the impact of FTA on dairy, vegetable, live animals, meat, and sugar. Accordingly, the result shows that trade agreement have a positive effect on dairy and vegetable products while it has an adverse effect on live-animal, meat, and sugar. Further, the result is found to be statistically significant with a p-value of below 0.05.
In Table 4 [47] [48]
Source: Authors own summary 
Conclusion
In our study similar to Grant and Lamber (2008) we found trade agreement have a significant impact on agricultural trade flow although the full impact could lag for some time. Further, the study finds the impact could differ based on the commodities considered. Therefore, the finding in our current article coincides with Grant and Lamber (2008) . In a similar vein, our finding regarding trade creation is coherent with what Sun and Reed (2010) found in their study. In their study, Sun and Reed (2010) find trade agreement could potentially create trade between partner countries. However, the finding shows that the trade creation could depend on the type of trade agreement and the partner countries.
The objective of this paper is to examine the effect of different trade agreements on trade flows of both aggregate and disaggregate agriculture. To achieve the objective, the article uses selected North African countries (Algeria, Egypt, Morocco, and Tunisia) as reporting countries and the rest of the world as partner countries. Further, the study uses annual nominal agriculture trade flow data from 1991 to 2013 for the selected countries. To correctly identify the causal effect, the article uses gravity model as a workhorse. Accordingly, the study finds that everything remaining constant enforcement of free trade agreement positively influences trade flow of agricultural. This result applies to all trade agreements considered in this study.
The disaggregated trade flow data shows that the trade agreement mainly impacts commodities such as vegetable and live animals. However, products such as meat and sugar are failed to be influenced by the trade agreement. This lack of free trade impact on meat and sugar could be because those products are either exported or imported to or from non-member countries. Another possible explanation is the trade for commodities such as dairy, meat and sugar are influenced by other exogenous factors. Therefore, the paper advice for further research regarding factors influencing dairy, meat and sugar trades. However, fortunately, our model could explain the causality of trade flow in aggregate agriculture and vegetable and live animal trade.
Last but not least, one important finding is the potential of trade creation. As could be seen in the appendix figure 3 and 4, the trade agreement with EU created a market for former soviet countries. Particularly, Latvia and Lithuania were able to export dairy and vegetable products to the North African countries. However, in this study we cannot conclude if there exists trade diversion at the cost of the new trade creation.
